Oxygen tension in human tumours measured with polarographic needle electrodes and its relationship to vascular density, necrosis and hypoxia.
The use of polarographic needle electrodes for measurement of oxygen tension (pO2) in tumours requires documentation of the validity of the method. In the present work the pO2 values measured polarographically with the Eppendorf pO2 histograph in human tumours were compared with the histological appearance of the tumour tissue, i.e. vascular density, fraction of necrosis and fraction of hypoxic tissue, to investigate whether the measurements reflected the expected pO2. The pO2 was measured in cervix tumours in patients and in human melanoma xenografted tumours in athymic mice. Vascular density was determined in the cervix tumours by histological analysis of biopsies from the pO2 measurement tracks. Fraction of necrosis and fraction of hypoxic tissue, i.e. tissue binding the hypoxia marker pimonidazole, were determined in the melanomas by analysis of histological sections from the tumour planes in which the pO2 measurements were performed. The pO2 distributions showed large intratumour heterogeneity. In cervix tumours, tumour regions with vascular density (vascular length per unit tissue volume) in the range of 47-77 mm/mm3 showed higher pO2 than tumour regions with vascular density in the range of 20-47 mm/mm3, which in turn showed higher pO2 than tumour regions with vascular density in the range of 0-20 mm/mm3. In melanomas, tumour regions in which necrosis and hypoxia constituted more than 50% of the tissue showed lower pO2 than other tumour regions. The pO2 measured in the tumours was consistent with the histological appearance of the tissue in which the measurements were performed, suggesting that reliable pO2 distributions of tumours can be obtained with polarographic needle electrodes.